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(57) ABSTRACT

A method and a system includes devices for remote operation
of a device, especially a field device. The method may be
executed on a system including a first device, especially a
field device, which supplies data according to a display con-
tent, especially image data, to a second device, also a field
device for visualizing the image data.
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1
METHOD AND DEVICE CONFIGURATION
SYSTEM FOR REMOTE OPERATION OF A
FIELD DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application relates to, and claims priority from Euro-
pean Application Ser. No. 12 185 876.5 filed Sep. 25, 2012
and U.S. Ser. No. 61/705,949 filed Sep. 26, 2012, the entire
contents of each of which are incorporated fully by reference.

FIGURE SELECTED FOR PUBLICATION
FIG.2
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method and device con-
figuration for remote operation of a device, especially a field
device, a device configuration for performing such process.

2. Description of the Related Art

For field devices that are connected to a field-bus, see for
example the document DE 10 2011 008 941 Al, the entire
contents of which are incorporated herein by reference, the
possibility exists of operating the devices remotely and thus
parameterizing the devices or modifying the parameters in the
device. By way of example, HART devices may be men-
tioned, which can be operated with a so-called HART hand-
held, e.g., from the Emerson company. For the field device to
be operated remotely, a suitable device description database
(DD (device description), FDD (field device description)
must be provided or stored. The information from this device
description database can then be used to parameterize the
corresponding field device remotely using the HART hand-
held.

Alternatively it is possible—for example the document
mentioned above—to parameterize a field device via a PC
that, for example, is connected to the bus system by a modem.
For this purpose an appropriate operating program is needed
on the PC, with corresponding device drivers for the field
device (e.g., PACtware™/DTM or the like).

The above-mentioned solutions have in common the fact
that device description databases or drivers must be used for
parameterizing remote field devices. This results in not only
the general risk of possible incompatibilities, but also version
dependence, so that sometimes only limited operating possi-
bilities exist with regard to the remote field device to be
parameterized. In addition, the hardware cost is also high or
disadvantageous, along with the need for a storage option for
the device description databases or drivers.

Starting from this, the present invention is based on the
problem of overcoming the drawbacks of the prior art and
suggesting a method and a device configuration by means of
which remote operation of a field device is simplified and the
hardware expense is reduced.

ASPECTS AND SUMMARY OF THE
INVENTION

In response, at least one of the concerns noted above is
resolved by the proposed invention. Advantageous further
developments and embodiments are given in the dependent
claims.

The method according to the invention for remote opera-
tion of a device, especially a field device, for execution with
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a first device, especially a field device, which supplies data
according to a display content, especially image data, and a
second device, especially a field device, which is designed for
visualizing a display content according to the data, especially
image data, and acts as a terminal, wherein the first and
second devices communicate over a communication connec-
tion, is characterized by the fact that in an operating step for
remote operation of the first device by the second device, in a
first process step an operating action on the second device is
communicated by the second device to the first device as a
command and is executed by this [first device]; in a second
process step, data according to a display content, which cor-
responds to the executed command, are transmitted from the
first to the second device over the communication connection;
and in a third process step, visualization of the display content
of'the first device according to the transmitted data takes place
on the second device.

Itis provided herein that process steps one to three are to be
executed repeatedly within the framework of remote opera-
tion of the first device by means of the second device. In this
manner even extensive operating sequences, e.g., menu-
driven operating step sequences, are made possible simply
and advantageously especially for parameterization.

Using the suggested method it is possible to remotely oper-
ate the first device, which for example is a sensor or trans-
ducer, especially with a (local) display/operating unit, by
means of a second device, which for example is an (external)
display/operating unit for a sensor, without a special device
description database or a device driver for the first device
being needed on the second device. This makes it possible, for
example, in a (field)bus system, to parameterize similar field
devices alternately each via the other. With suitable address-
ing, i.e., by means of a simple command set, e.g., it is also
possible to operate, especially parameterize, several first
(field) devices starting from a single second (field) device.

Furthermore, by transmitting the display content or data
corresponding to such from the first to the second device, the
possibility is established of supplying a user on the second
device with the display contents needed for operating the first
device, especially graphics, tabular or numerical displays,
input templates, operating menus, [and] in general to visual-
ize the operating interface of the first device on the second
device without having to show the operating interface thereof
as in the state of the art via a device-specific device descrip-
tion database. In addition, the device memories for drivers or
device description databases that are required on the second
device in the prior art may be advantageously dispensed with.
Through the suggested method, a user can be supplied with all
operating functions on the second device just as if they were
local on the first device in an especially simple way if the first
and second devices have similar, preferably identical input
means and also preferably have a shared set of commands for
performing the method.

Preferably in the process, the (entire) screen or display
content displayed or generated on the first device is always
transmitted to the second device in a respective operating
step, i.e., in the second step of the method. As a result of
particularly accurate reproduction of the display content of
the first device on the second device, i.e., in the third step, a
user can perform or execute an input or in general an operat-
ing action based on the display content shown on the second
device, which [action] leads to a corresponding command
execution on the first device within the framework of the
suggested method, i.e., by transmitting a correspondingly
generated command from the second device to the first.

For the remote operation of the first device and the inter-
action of the first and second devices, as noted above, a shared
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command set is provided, e.g., manufacturer-specific HART
commands, which is used by the devices. By means of the
commands of the specific command set, the operating actions
in the first step as well as the data according to the display
content can be transmitted. In this way according to the
method, the first device responds to a command transmitted
or communicated by the second device as if the command or
the operating action had been applied directly to the first
device, e.g., on a display/operating unit thereof.

Within the framework ofthe suggested method it is also not
necessary for the first device actually to have a display. It is
sufficient for the execution of the method that the first device
is supplied with the data corresponding to the command
executed, i.e., visualizable image information. According to
the invention, the transmitted data according to the display
content are preferably pixel data, also generally video
memory data, i.e., data from a video memory of the first
device.

The term “data” according to the display unit within the
framework of the invention may also include data that, when
the sequence of process steps is repeated, represent only the
changes in a previously transmitted display content. It may
therefore advantageously be sufficient, in the case of another
execution of the second step, only to transmit data according
to a display content that represent the changes in the display
content (relative to a display content already displayed in a
previous third step or relative to data transmitted in the second
step). As was previously mentioned, transmission of the data
guarantees exact reproduction of the display content of the
first device on the second device. Within the framework of the
data transmitted, if necessary, information may be transmit-
ted simultaneously to the second device about the existing
display properties of the first unit, i.e., format, resolution, etc.

In an embodiment of the method it is provided that the data
according to the display content are requested by the second
unit in a second step, especially after confirmation by the first
device to the second device that it has executed the command
communicated in the first step. Thus control of data flow is
enabled in a simple fashion. Alternatively, it can be provided
in a communication protocol that after execution of the com-
mand, i.e., in the first step, the first device independently
transmits the data to the second device, i.e., in the second step,
for example after sending a pilot signal.

The suggested method is preferably used for parameteriz-
ing, i.e., for remote parameterizing of the first device. For
parameterization, over an operating action or the correspond-
ing command in the first step, preferably an operating menu is
opened or a menu item or entry is selected and/or generally a
parameterizing input is performed. The first device is prefer-
ably a sensor within the framework of the invention, espe-
cially a flow, threshold level, pressure, filling level, or density
transducer or sensor, especially with a (local) display/operat-
ing unit, or alternatively for example an actuator, and more
preferably a filling level sensor, especially with a (local)
display/operating unit.

Also suggested according to the invention is a device con-
figuration with a first device, especially a field device, and a
second device, especially a field device, which latter espe-
cially also acts as a terminal, wherein the device configuration
is designed for executing the above described method.

In an advantageous embodiment of the device configura-
tion, the first and the second devices are each field devices,
which each in particular have a display/operating unit that is
useful for performing the method. The first device is espe-
cially a sensor, especially a filling level sensor with a (local)
display/operating unit, and the second device is preferably a
display/operating unit for a sensor, especially a filling level
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sensor. In additional preferred embodiments, the second
device may be a the second device may be a PC, especially
with an operating tool, e.g., a mobile telephone/Smartphone,
a laptop or a handheld or mobile terminal, generally e.g., an
operating device with display. In a preferred embodiment, the
first and second devices have similar, especially identical
display/operating units, which are intended for use with the
method.

Within the framework of the invention, the communication
connection can be designed as hard-wired, especially by
means of a field bus, or wireless, especially by means of a
wireless field bus. A suitable field bus may be, for example, a
HART bus, a PROFIBUS, FF or a bus system different form
these; a wireless field bus may be for example, wireless
HART or the like. It should be noted, however, that the inven-
tion can also utilize additional communication technologies
for the communication connection, e.g., Ethernet, USB,
radio, WLAN, GSM, etc. Thus a bus system is not absolutely
necessary.

Preferably the device configuration or the method is used
with filling level monitoring. Here the first device or field
device is preferably a filling level sensor, especially with a
(local) display/operating unit. Within the framework of the
filling level monitoring, the field devices are also preferably
in communication connection over a field bus, especially over
a HART field bus.

With regard to the device configuration, additional refer-
ence is made to the description of the method, which can
likewise be used for the device configuration.

Additional features and advantages of the invention will be
apparent from the description of exemplified embodiments of
the invention that follows, based on the figures of the draw-
ings, which show details essential for the invention, and from
the claims. The individual features can each berealized in and
of'itself or with others in any desired combination in a variant
of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will be explained
in further detail in the following based on the attached draw-
ings. These show:

FIG. 1. By way of example and schematically, a device
configuration for executing the method of the invention
according to a possible embodiment of the invention.

FIG. 2. By way of example and schematically, a diagram
illustrating the method according to a possible embodiment
of the invention.1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to embodiments of
the invention. Wherever possible, same or similar reference
numerals are used in the drawings and the description to refer
to the same or like parts or steps. The drawings are in simpli-
fied form and are not to precise scale. The word ‘couple’ and
similar terms do not necessarily denote direct and immediate
connections, but also include connections through interme-
diate elements or devices. For purposes of convenience and
clarity only, directional (up/down, etc.) or motional (forward/
back, etc.) terms may be used with respect to the drawings.
These and similar directional terms should not be construed
to limit the scope in any manner. It will also be understood
that other embodiments may be utilized without departing
from the scope of the present invention, and that the detailed
description is not to be taken in a limiting sense, and that
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elements may be differently positioned, or otherwise noted as
in the appended claims without requirements of the written
description being required thereto.

Various operations may be described as multiple discrete
operations in turn, in a manner that may be helpful in under-
standing embodiments of the present invention; however, the
order of description should not be construed to imply that
these operations are order dependent or that all aspects of a
particular system described together are required and man-
dated. Instead, it is the claims that indicate the selected fea-
tures claimed.

In the description and the drawings that follow, the same
reference numbers designate elements of identical or compa-
rable function.

FIG. 1 shows a device configuration 10 with a first device
or field device 20 which is designed as a sensor with a (local)
display/operating unit 22 especially for filling level measure-
ment. Parameterization of the sensor 20 is made possible via
the display/operating unit 22, wherein the display/operating
unit 22 has a display 24 and an operating unit or operating
element 26 for interaction with a user.

By means of the display 24, operating surfaces are visual-
izable especially for parameterizing the filling level sensor
20, wherein the display contents are called up through a
respective operating action initiated via the operating element
26. Display contents to be output are generated in the device
20 by a graphical hardware device, especially as bit-mapped
graphics, and stored in a video memory. Here the video
memory is provided as a separate memory in the device 20, or
alternatively this may also be part of a main memory of the
device 20.

As is apparent from FIG. 1, the device configuration 10
also has a second device or field device 30, which is designed
as a display or operating unit 32 and is spatially remote from
the first field device 20. The display/operating unit 32, like the
field device 20, has a display 34 and an operating unit or
operating element 36. By means of the display 34, which is
designed similarly or especially identically to that 24 of the
first field device 20, display contents can be called up accord-
ing to an operating action respectively initiated via the oper-
ating unit 36, which is likewise similar, especially identical to
that 26 of the first field device 20. As was previously done for
the field device 20, display contents to be output in the field
device 30 are also generated by a graphical hardware device,
especially as bit-mapped graphics, and stored in a video
memory of the device 30.

Through a bidirectional communication connection 40,
which is realized using a HART fieldbus, the first field device
20 is also enabled to communicate with the second field
device 30. Through the bus wire 40, the field devices 20, 30,
if they are HART devices, are also fed from a feed device 50.

To remotely operate the sensor 20 using the method
according to the invention, which will be explained in detail
below on the basis of FIG. 2, especially to parameterize it
remotely, the second field device 30 acts as a terminal within
the framework of remote operation, i.e., it is supplied or
provided for a respective user interaction. It should also be
noted that on the left side in FIG. 2, features of the method are
illustrated with reference to the second field device 30, on the
right side features are shown with reference to the first field
device 20, and in the center, communications features accord-
ing to the method.

In the method, during a user interaction 60 with the second
device 30, for example upon pressing of an “OK” key on the
operating unit 36, namely in the first step, the actuated oper-
ating action 60 on the second device 30 is communicated by
the second device 30 as acommand (CMD “OK key pressed”)
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to the first device 20, i.e., the command at hand, to act upon or
respond after pressing of the key 20, is communicated or
transmitted to the first device 20 via the communication con-
nection 40, and is then executed by the first field device 20
(execute CMD. Based on the command execution, in the
example described, the first field device 20 changes from a
measured value display, reference no. 62, to a parameteriza-
tion menu 64.

In a second process step, the first field device 20 initially
confirms to the second field device 30 that it has executed the
communicated command, namely “OK key pressed,” for
which this sends an Acknowledge signal (ACK) over the
communication connection 40 to the second device 30.

After receiving the ACK signal, the second device 30 in the
second process step now forwards the data according to the
new display content (parameterization menu 64) of the first
device 20, for which purpose the second device 30 commu-
nicates a corresponding command, namely CMD “get display
content,” to the first device 20. During the execution of the
command “get display content,” the data, especially pixel
data, according to the display content, currently the param-
eterizing menu 64, which corresponds to the executed com-
mand “OK key pressed,” is read out of the video memory of
the first device 20 and transmitted from the first device 20 to
the second device 30 over the communication connection 40.

Based on the transmitted pixel data, in a third process step
the second device 30 presents the display content 64 of the
first device 20 on its own display 34, so that the called-up
parameterizing menu 64 of the first device 20 can be visual-
ized for a user on the second device 30.

Especially in the course of multiple repetition of the pro-
cess steps according to the invention, a user, taking as a basis
the information received through the respectively transmitted
display content, can parameterize the remote device 20 on the
second device 30, especially can select menu entries in the
parameterization menu and perform general inputs, through
suitable additional interactions, indicated by reference no. 66,
with the second device 30 and corresponding commands,
indicated by reference no. 68, communicated to the first
device 20, and based on the attendant transmission and visu-
alization of the display contents respectively to and on the
second device 30.

For remote operation in this context, suitable HART com-
mands (CMD) are stored in both of the field devices 20, 30,
which permit data exchange in the manner shown. Finally it
should be noted that by suitably addressing the first device 20
by means of the invention it is also possible to easily and
advantageously operate several first field devices 20 of the
type described using a single second field device 30.

Method and device configuration for carrying out the
method, wherein the method is provided for remote operation
of a device (20), especially a field device (20), and also is
suitable for being executed with a first device (20), especially
afield device (20), which supplies data according to a display
content (62, 64), especially image data, a second device (30),
especially a field device (30), which is suitable for visualizing
a display content (62, 64) according to the data, especially
image data, and acts as a terminal, wherein in an operating
step for remote operation of the first device (20) by means of
the second device (30), in a first step an operating action (60,
66) on the second device (30) is communicated by the second
device (30) as a command (CMD, 68) to the first device (20)
and is executed by this [first device], in a second process step,
data according to a display content (64), which corresponds to
the executed command (CMD, 68), are transmitted by the first
(20) to the second (30) device over the communication con-
nection (40), in a third process step, on the second device (30),
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the visualization of the display content (64) of the first device
(20) takes place according to the data transmitted.

Having described at least one of the preferred embodi-
ments of the present invention with reference to the accom-
panying drawings, it will be apparent to those skills that the
invention is not limited to those precise embodiments, and
that various modifications and variations can be made in the
presently disclosed system without departing from the scope
or spirit of the invention. Thus, it is intended that the present
disclosure cover modifications and variations of this disclo-
sure provided they come within the scope of the appended
claims and their equivalents.

What is claimed is:

1. A method for remote operation of a field device, com-
prising the steps:

configuring a first device to supply a display content;

configuring a second device to visualize the display content

and act as a terminal, wherein the first and the second
devices communicate remotely with one another over a
communication connection;

communicating an operating action as a command (CMD)

from said second device to said first device to be
executed on said first device;

transmitting said display content according to the com-

mand from said first device to said second device via the
communication connection; and

visualizing the display content transmitted from said first

device on said second device,

wherein said first device has a video memory; and

wherein said display content is read out of the video

memory of said first device,

wherein the first device is one of a sensor for a pressure, a

sensor for a filling level, a sensor for a threshold level, a
sensor for a density, or a flow transducer, and wherein
the first device has a local display and operating unit,

wherein the second device is a personal computer or a

display operating device for a sensor, or a mobile tele-
phone, or a smartphone, or a laptop or ahandheld device,
and

wherein the first and the second device each has a respec-

tive display and control device, and

wherein each of the respective display and control devices

utilize similar operating units.

2. The method of claim 1, wherein said first and said second
device are field devices, and said display content is image
data.

3. The method of claim 1, wherein the steps of the method
to operate remotely said first device are executed repeatedly
by the second device.

4. The method of claim 1, wherein said operating action is
a user input.

5. The method of claim 1, wherein the display content is
requested by the second device, upon a confirmation from the
first device to the second device that the command (CMD) has
been executed by the first device.

6. The method of claim 1, wherein the display content is
pixel data or video memory data.

7. The method of claim 1, wherein by executing said com-
mand, an operating menu is called up on the first device or a
menu entry is selected by said command.
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8. The method of claim 1, wherein the first and the second
device share a set of commands, and upon an input on the
second device an operating action in a form of a command is
executed on the first device, causing a display content be
transmitted from said first device to said second device.

9. The method of claim 1, wherein a method for param-
eterizing the first device is executed by the second device,
wherein said first device is a sensor.

10. A system for remotely operating a field device, com-
prising:

a first device configured to supply a display content; and

a second device configured to visualize the display content

and to act as a terminal, wherein the first and second
devices communicate remotely with one another over a
communication connection,

wherein an operating action as a command is communi-

cated from said second device to said first device to be
executed on said first device;
wherein said display content being transmitted according
to the command from said first device to said second
device via the communication connection; and

wherein the display content transmitted from said first
device is visualized on said second device;

wherein said first device has a video memory; and

wherein said display content is read out of the video

memory of said first device,

wherein the first device is one of a sensor for a pressure, a

sensor for a filling level, a sensor for a threshold level, a
sensor for a density, or a flow transducer, and

wherein the first device has a local display and operating

unit,

wherein the second device is a personal computer or a

display operating device for a sensor, or a mobile tele-
phone, or a smartphone, or a laptop or ahandheld device,
and

wherein the first and the second device each has a respec-

tive display and control device, and

wherein each of the respective display and control devices

utilize similar operating units.

11. The system of claim 10, wherein said first and second
devices are field devices.

12. The system of claim 10, further comprising a field bus
configured to support the communication connection, and
wherein the field bus is selected from the group consisting of
a hard-wired field bus and a wireless field bus.

13. The system of claim 10, wherein the system monitors a
filling level.

14. The system of claim 10, wherein said command
includes a set of parameters for said first device.

15. The system of claim 10, wherein the command includes
a menu driven set of operating instruction sequences.

16. The system of claim 10, wherein said first and said
second device include a shared set of commands.

17. The system of claim 10, wherein said first and said
second devices are configured to operate with a manufac-
turer-specific set of commands.
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